Irbesartan ameliorates diabetic cardiomyopathy by regulating protein kinase D and ER stress activation in a type 2 diabetes rat model.
Recent studies demonstrate an important role of protein kinase D (PKD) in the cardiovascular system. However, the potential role of PKD in the pathogenesis of diabetic cardiomyopathy (DCM) remains unclear. Irbesartan has beneficial effects against diabetes-induced heart damage, while the mechanisms were still poorly understood. Our present study was designed to investigate the effects of irbesartan in DCM and whether the cardioprotective effects of irbesartan were mediated by PKD and endoplasmic reticulum (ER) stress. We induced the type 2 diabetic rat model by high fat diet and low dose streptozotocin injection. The characteristics of type 2 DCM were evaluated by metabolic tests, echocardiography and histopathology. 8-weeks administration of irbesartan (15, 30 and 45mg/kg/day) was used to evaluate the effect irbesartan in DCM. Diabetic rats revealed severe metabolic abnormalities, left ventricular dysfunction, myocardial fibrosis and apoptosis. PKD and ER stress were excessive activated in the myocardium of diabetic rats. Furthermore, cardiac fibrosis, apoptosis, diastolic dysfunction and ER stress were all significantly related to PKD activation in diabetic rats. Irbesartan treatment attenuated the activation of PKD and ER stress, which paralleled its cardioprotective effects. Our study suggests that irbesartan could ameliorate cardiac remodeling and dysfunction in type 2 diabetes, and these beneficial effects were associated with its ability to suppress the activation of PKD and ER stress.